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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of a lamination semi-conductor substrate of pasting up directly 
each plane of composition where mirror polishing of the two semi-conductor substrates was carried out, 
and not being placed between adhesion sides by the foreign matter at all The manufacture approach of 
the semi-conductor substrate characterized by having the process which pastes up two semi-conductor 
substrates, and the process which heat-treats grinding, the process to grind, and said pasted-up semi- 
conductor substrate for one [ at least ] field of said pasted-up semi-conductor substrate at predetermined 
condition temperature in ambient atmospheres other than an oxidizing quality. 

[Claim 2] In the manufacture approach of a lamination semi-conductor substrate of pasting up directly 
each plane of composition where mirror polishing of the two semi-conductor substrates was carried out, 
and not being placed between adhesion sides by the foreign matter at all The process which pastes up 
two semi-conductor substrates, the process which carries out grinding polish of one [ at least ] field of 
said pasted-up semi-conductor substrate, and said pasted-up semi-conductor substrate are set in ambient 
atmospheres other than an oxidizing quality. The manufacture approach of the lamination semi- 
conductor substrate which is equipped with the process heat-treated at predetermined condition 
temperature, and is characterized by the surface of one [ at least ] semi-conductor substrate being 
3x1 01 7cm of oxygen densities to less than [ 3 ]. 

[Claim 3] It is the lamination semi-conductor substrate with which each plane of composition where 
mirror polishing of the two semi-conductor substrates was carried out is directly pasted up, and it is not 
placed between adhesion sides by the foreign matter. The lamination semi-conductor substrate 
characterized by having pasted up two semi-conductor substrates and forming one [ at least ] field of 
said pasted-up semi-conductor substrate grinding and by grinding and heat-treating said pasted-up semi- 
conductor substrate at predetermined condition temperature in ambient atmospheres other than an 
oxidizing quality. 

[Claim 4] The lamination semi-conductor substrate characterized by pasting up directly each plane of 
composition where mirror polishing of the two semi-conductor substrates was carried out, and being 
formed using the semi-conductor substrate whose surface of one [ at least ] semi-conductor substrate it is 
the lamination semi-conductor substrate with which it is not placed between adhesion sides by the 
foreign matter at all, and is 3x1 01 7cm of oxygen densities to less than [ 3 ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the lamination semi- 
conductor substrate which does not mind the oxide film with which two semi-conductor substrates paste 
up and are formed. 
[0002] 

[Description of the Prior Art] Generally, the SOI (Silicon on Insulator) semi-conductor substrate which 
made the oxide-film layer intervene between two semi-conductor substrates as a lamination semi- 
conductor substrate with which two semi-conductor substrates paste up and are formed, and the 
lamination semi-conductor substrate on which an oxide film is made to be placed between and pasted up 
directly or partially are known. 

[0003] The lamination semi-conductor substrate with which two semi-conductor substrates paste up and 
are formed sticks the semi-conductor substrate with which the class of impurity differs from the 
concentration of an impurity, can be unified and can form a lamination semi-conductor substrate. 
[0004] In addition, such a lamination semi-conductor substrate can be made into a steep impurity atom 
concentration profile. 

[0005] Moreover, if the lamination semi-conductor substrate which has partial SOI structure is used, a 
theoretical circuit etc. can be formed in a direct adhesion field to formation of vertical mold power 
inhibition (for example, VDMOS), and a SOI field. As semi-conductor substrates the intelligent power 
IC, for next-generation VLSI, etc., the lamination semi-conductor substrate which has this SOI structure 
attracts attention, and can form various structures. 

[0006] It has been a requirement that the above manufacture approaches of a lamination semi-conductor 
substrate form in a semi-conductor substrate front face the natural oxidation film which has a 
hydrophilic property in the former. 

[0007] In such a conventional approach, there was a problem that the oxide-film layer resulting from the 
natural oxidation film will be formed, by the semi-conductor substrate adhesion interface which carried 
out junction-elevated-temperature (1 100 degrees C) heat treatment. 

[0008] Shingaku Giho SDM of the Institute of Electronics, Information and Communication Engineers 
issue in order to solve such a trouble ~ as indicated by "direct adhesion of the silicon wafer which does 
not mind the natural oxidation film" 92 to 146 inside First, they are as many fluorines ("F" is called 
below.) as possible about the front face which is immersed into a high-concentration hydrogen fluoride 
solution in a semi-conductor substrate, and is joined. It is a hydroxyl group (an "OH radical" is called 
below.) about F in ultrapure water in said semi-conductor substrate after carrying out termination, firm 
[ between two semi-conductor substrates ] by permuting, joining semi-conductor substrates and carrying 
out elevated-temperature heat treatment (about 1 100 degrees C) by the hydrogen bond of this OH 
radical, — covalent bond is carried out and a lamination semi-conductor substrate is formed. 
[0009] According to said approach, when pasting up semi-conductor substrates directly, it is reported to 
the adhesion interface that formation of a lamination semi-conductor substrate with very little oxide is 
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possible. 
[0010] 

[Problem(s) to be Solved by the Invention] Adhesion of said lamination semi-conductor substrate is 
performed by the hydrogen bond resulting from sufficient OH radical and the water molecule to which it 
stuck. 

[001 1] For this reason, when the OH radical consistency in a semi-conductor substrate front face falls, 
there is a problem of generating a void, without stabilizing bond strength. 

[0012] For this reason, in said approach, the natural oxidation film is formed in a plane of composition, 
and after performing surface treatment which gives a hydrophilic property, it is pasting up in the room 
temperature. 

[0013] However, by this approach, when it is going to form the lamination semi-conductor substrate 
which does not have an insulator layer in an adhesion interface, in heat treatment of 1 100 degrees C - 
about 1200 degrees C, the natural oxidation film formed in the plane of composition is not diffused in 
bulk, but to a junction interface, serves as a layer-like oxidation membrane layer, remains, and has the 
problem of bringing about the increment in resistance. 

[0014] Moreover, a semi-conductor substrate is immersed into a high-concentration hydrogen fluoride 
solution, and although the field which is a junction interface after heat treatment and does not have an 
oxide-film layer is formed when ultrapure water performs surface treatment, padding of an oxide film 
generates said semi-conductor substrate locally, and there is a possibility of becoming an electrical 
property top problem by this resistance component, after that. In this case, since the OH radical 
consistency is falling, adhesion at a room temperature becomes weak and has the problem that a poor 
void occurs. 

[001 5] Then, this invention aims at offering the approach of manufacturing the lamination semi- 
conductor substrate with which an oxide film does not exist at all by forming the natural oxidation film 
in a plane of composition, making stability paste at a room temperature, and removing the oxide film by 
which it is placed between adhesion interfaces, when pasting up two semi-conductor substrates and 
forming a lamination semi-conductor substrate. 
[0016] 

[Means for Solving the Problem] In the manufacture approach of a lamination semi-conductor substrate 
of invention indicated to the 1st claim of this application pasting up directly each plane of composition 
where mirror polishing of the two semi-conductor substrates was carried out, and not being placed 
between adhesion sides by the foreign matter at all It is the manufacture approach of the lamination 
semi-conductor substrate equipped with the process which pastes up two semi-conductor substrates, and 
the process which heat-treats grinding, the process to grind, and said pasted-up semi-conductor substrate 
for one [ at least ] field of said pasted-up semi-conductor substrate at predetermined condition 
temperature in ambient atmospheres other than an oxidizing quality. 

[0017] Thus, in the lamination semi-conductor substrate which pastes up and forms two semi-conductor 
substrates, after performing surface treatment which forms the natural oxidation film in a plane of 
composition, and gives a hydrophilic property, 1 100 degrees C - 1200 degrees C elevated-temperature 
heat treatment is performed to the semi-conductor substrate on which two semi-conductor substrates 
were stuck in lamination and after that, for example, a room temperature. The oxide-film layer by the 
natural oxidation film will exist in the adhesion interface of the semi-conductor substrate stuck at this 
time. Then, grinding and after grinding, the oxygen density in the silicon layer of the substrate thin-film- 
ized by predetermined thickness by grinding and polish is low-concentration-ized by out-diffusion by 
giving predetermined temperature, for example, 1 100 degrees C - 1300 degrees C elevated-temperature 
heat treatment, in ambient atmospheres other than an oxidizing quality, so that it may become 
predetermined thickness from the adhesion interface of one [ at least ] substrate. For this reason, it 
becomes easy to diffuse the oxide film which exists in an adhesion interface in the low-concentration- 
ized silicon layer. Therefore, the lamination semi-conductor substrate which does not adhesion mind [ of 
the stuck semi-conductor substrate ] an oxide film is manufactured. 

[0018] Invention indicated to the 2nd claim of this application is the manufacture approach of a 
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lamination semi-conductor substrate that the oxygen density of the surface of one [ at least ] semi- 
conductor substrate is three or less [ 3x1 01 7cm - ], in the manufacture approach of a lamination semi- 
conductor substrate of pasting up directly each plane of composition where mirror polishing of said two 
semi-conductor substrates was carried out, and not being placed between adhesion sides by the foreign 
matter at all. 

[0019] The oxygen density of the surface of one [ at least ] semi-conductor substrate uses the semi- 
conductor substrate which is three or less [ 3x1 01 7cm - ] between two semi-conductor substrates which 
form a lamination semi-conductor substrate. Thus, by said approach It is under [ other than the oxidizing 
quality when the lamination semi-conductor substrate was formed, after being stuck / ambient 
atmosphere, for example, reducibility or inert atmosphere, ] setting. If it heat-treats at predetermined 
temperature, for example, the temperature of 1 100 degrees C - 1300 degrees C, the oxygen density falls, 
so that the oxygen in a substrate goes to a front face by out-diffusion. If an oxide film exists in the 
oxygen density fall field on the front face of a substrate to which the oxygen density fell, the oxide film 
is diffused in the silicon layer. For this reason, since a 3 about [ 3x1 01 7cm of natural oxidation film 
extent, for example, an oxygen density, to ] thin oxide film is diffused in a silicon layer, the lamination 
semi-conductor substrate by which an oxide film is not placed between adhesion interfaces is formed by 
the manufacture approach of this semi-conductor substrate. 

[0020] Invention indicated by the 3rd claim of this application pastes up directly each plane of 
composition where mirror polishing of the two semi-conductor substrates was carried out. Are the 
lamination semi-conductor substrate with which it is not placed between adhesion sides by the foreign 
matter at all, paste up two semi-conductor substrates, do grinding and polish of one [ at least ] field of 
said pasted-up semi-conductor substrate, and said pasted-up semi-conductor substrate is set in ambient 
atmospheres other than an oxidizing quality. It is the lamination semi-conductor substrate with which it 
is formed by heat-treating at predetermined condition temperature, and is not placed between the planes 
of composition between semi-conductor substrates by the foreign matter. 

[0021] Thus, it sets to the lamination semi-conductor substrate with which two semi-conductor 
substrates paste up and are formed. For example, after performing surface treatment which forms the 
natural oxidation film in a plane of composition, and gives a hydrophilic property, If one [ lamination, 
after that, and / at least ] field is thin-film-ized by grinding and polish and is heat-treated after that, for 
example, the temperature of 1 100 degrees C - 1200 degrees C, two semi-conductor substrates Since the 
oxide film which the oxygen in a substrate is low-concentration-ized by out-diffusion, and exists in the 
oxygen density fall field of this front face becomes that it is easy to be spread in a substrate, the 
lamination semi-conductor substrate with which it is not placed between adhesion interfaces by the 
oxide film is formed. 

[0022] Invention indicated by the 4th claim of this application is a lamination semi-conductor substrate 
with which each plane of composition where mirror polishing of said two semi-conductor substrates was 
carried out is directly pasted up, and it is not placed between adhesion sides by the foreign matter at all, 
and is a lamination semi-conductor substrate formed using the semi-conductor substrate whose surface 
of one [ at least ] semi-conductor substrate is 3x1 01 7cm of oxygen densities to less than [ 3 ]. 
[0023] Thus, when super-******** of natural oxidation film extent exists in an adhesion interface, by 
heat-treating two lamination semi-conductor substrates at predetermined temperature, the oxygen in a 
substrate is low-concentration-ized by out-diffusion, and the oxide film which exists in this oxygen 
density fall field is spread in a substrate. For this reason, for example, the natural oxidation film which is 
3 about [ 3x1 01 7cm of oxygen densities to ] super-******** is diffused in a substrate, and the 
lamination semi-conductor substrate which does not intervene an oxide film is formed. 
[0024] In this case, after two semi-conductor substrates are stuck, heat treatment is performed with 
predetermined temperature, and the ultra-thin oxide film which is natural oxidation film extent will 
disappear from a front face in a deep place, so that said heat treatment time amount is so long that the 
oxygen density in the substrate before said heat treatment is low, when the oxide film by which it is 
placed between the oxygen and the adhesion interfaces in a substrate is spread. 

[0025] Therefore, the oxide film which exists in an adhesion interface is completely removed, so that the 
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oxygen density in the substrate which forms a lamination semi-conductor substrate is low and heat 

treatment temperature is high. 

[0026] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on an example. 
[0027] The lamination semi-conductor substrate formed as follows was used for the semi-conductor 
substrate used for the example concerning this invention. 

[0028] Drawing 1 is process drawing showing the manufacture approach of the semi-conductor substrate 
used for the example of this invention. 

[0029] As shown in drawing 1 , the thing of oxygen density 14xl017cm-3 in a substrate was used for 
two semi-conductor substrates 1 and 2 used for the example of this invention. After performing surface 
treatment which forms the natural oxidation film 3 in the field of said semi-conductor substrate which 
turns into a plane of composition at least (inside of drawing 1 (1)), said two semi-conductor substrates 1 
and 2 were joined in the room temperature (inside of drawing 1 (2)). Then, predetermined processing 
shown below was performed and the lamination semi-conductor substrate 4 was formed. 
[0030] First, heat treatment of 2 hours was performed for the semi-conductor substrates 1 and 2 stuck at 
the room temperature in the nitrogen (N2) ambient atmosphere at the temperature of 1 100 degrees C. 
Let the lamination semi-conductor substrate formed by said approach be Sample A. Moreover, let 
further the lamination semi-conductor substrate which performed 1300-degree C heat treatment be 
Sample B in an argon (Ar) ambient atmosphere after performing heat treatment of 2 hours at said 1 100 
degrees C. Moreover, let the lamination semi-conductor substrate 4 which performed heat treatment of 2 
hours under the argon (Ar) ambient atmosphere be Sample C at the temperature of 1300 degrees C after 
sticking 14x1 01 7cm [ of said oxygen densities ] - two semi-conductor substrates of 3 and carrying out 
grinding of one semi-conductor substrate from an adhesion interface to 10 micrometers by SG (Surface 
Grinder) (inside of drawing 1 (3)) (inside of drawin g 1 (4)). 

[0031] The cross section of the samples A, B, and C of said lamination semi-conductor substrate was 

observed by TEM (Transmission Electron Microscopy: transmission electron microscope). 

[0032] A result is shown in drawing 2 . Drawing 2 is drawing showing the thickness of the embedded 

oxide film at the time of observing the cross section of said samples A, B, and C by TEM. 

[0033] As shown in drawing 2 , as for the sample A which heat-treated under nitrogen-gas-atmosphere 

mind, the 40A oxide-film layer was observed by the adhesion interface for 1 100 degrees C and 2 hours. 

As mentioned above, Sample A omits 1300 degrees C and heat treatment of 2 hours into the argon (Ar) 

ambient atmosphere like other samples B and C. 

[0034] Moreover, after heat-treating under nitrogen-gas-atmosphere mind for 1 100 degrees C and 2 
hours, as for the sample B formed into the argon (Ar) ambient atmosphere, the field where an oxide film 
does not exist in an adhesion interface at all, and the field where a 200-300A oxide-film layer exists 
were observed by island shape for 1300 degrees C and 2 hours. 

[0035] Moreover, as for the sample C which formed one side of the semi-conductor substrate pasted up 
after heat-treating under nitrogen-gas-atmosphere mind for 1 100 degrees C and 2 hours in the argon (Ar) 
ambient atmosphere for 1300 degrees C and 2 hours after performing thin film-ization in the thickness 
of 10 micrometers from an adhesion interface, it was not placed between adhesion interfaces by the 
oxide film at all. 

[0036] The sectional view of Sample C observed by TEM to drawing 3 is shown. 

[0037] As shown in drawing 3 , to an adhesion interface, it can check that the oxide film does not 

intervene. 

[0038] From this result, the semi-conductor substrate with which the natural oxidation membrane layer 
was formed Two-sheet lamination, After thin-film-izing at least one side of said lamination semi- 
conductor substrate from an adhesion interface to the thickness of 10 micrometers, by performing 
elevated-temperature heat treatment of 2 hours at 1300 degrees C among argon atmosphere It has 
checked that the about 40A oxide film which existed in a depth of 10 micrometers from said thin-film- 
ized semi-conductor substrate disappeared. 
[0039] Next, the 2nd example of this invention is explained. 
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[0040] The lamination semi-conductor substrate formed as follows was used for the semi-conductor 
substrate used for the example concerning this invention. 

[0041] The thing of oxygen density 14xl017cm-3 in a substrate was used for two semi-conductor 
substrates used for the 2nd example of this invention. The 2 100 A thermal oxidation film was formed in 
one semi-conductor substrate of said semi-conductor substrate. Then, after performing surface treatment 
which forms the natural oxidation film in the field of said semi-conductor substrate which turns into a 
plane of composition at least, said two semi-conductor substrates were joined in the room temperature. 
Then, the following processings were performed and the lamination semi-conductor substrate was 
formed. 

[0042] First, after sticking said two semi-conductor substrates, heat treatment of 2 hours was performed 
in the nitrogen (N2) ambient atmosphere at the temperature of 1 100 degrees C. The lamination semi- 
conductor substrate formed by said approach is made into sample A\ Moreover, after performing heat 
treatment of 2 hours at said 1 100 degrees C, the lamination semi-conductor substrate which performed 
1300-degree C heat treatment is further made into sample B' in an argon (Ar) ambient atmosphere. 
Moreover, after sticking 14x1 01 7cm [ of said oxygen densities ] - two semi-conductor substrates of 3 
and carrying out grinding of one semi-conductor substrate from an adhesion interface to 10 micrometers 
by SG, the lamination semi-conductor substrate which performed heat treatment of 2 hours under the 
argon (Ar) ambient atmosphere is made into sample C at the temperature of 1300 degrees C. 
[0043] said - lamination ~ a semi-conductor - a substrate — a sample — A — ' ~ B — ' — C — 1 — a cross 
section — TEM — having observed . 

[0044] A result is shown in drawing 4 . drawing 4 — said — a sample ~ A — f — B — ' ~ C ~ 1 — a cross 
section — TEM — having observed — a case — embedded — an oxide film — thickness — being shown — 
drawing — it is . 

[0045] As shown in drawing 4 , as for sample A r which heat-treated under nitrogen-gas-atmosphere 
mind, the 2 100 A oxide-film layer was observed by the adhesion interface for 1 100 degrees C and 2 
hours. As mentioned above, sample A' omits 1300 degrees C and heat treatment of 2 hours into the 
argon (Ar) ambient atmosphere like other sample B' and C. 

[0046] Moreover, after heat-treating under 1 100-degree-C 2-hour nitrogen-gas-atmosphere mind, the 
2100A oxide-film layer was observed by the adhesion interface also in sample B f formed into the argon 
(Ar) ambient atmosphere for 1300 degrees C and 2 hours. 

[0047] Moreover, as for sample C which formed one side of the semi-conductor substrate pasted up 
after heat-treating under nitrogen-gas-atmosphere mind for 1 100 degrees C and 2 hours in the argon (Ar) 
ambient atmosphere for 1300 degrees C and 2 hours after performing thin film-ization in the thickness 
of 10 micrometers from an adhesion interface, the 2025 A oxide-film layer was observed by the adhesion 
interface. 

[0048] Also in the lamination semi-conductor substrate with which both natural oxidation membrane 
layers were formed the oxide-film layer of predetermined thickness forms from this result ~ having — 
said oxide-film layer — ** — After one [ at least ] semi-conductor substrate is thin-film-ized from an 
adhesion interface to the thickness of 10 micrometers, in argon atmosphere It has checked that the 85 A 
oxide-film layer was removed from the oxide-film layer which existed in a depth of 10 micrometers 
from said thin-film-ized semi-conductor substrate by performing 1300 degrees C and elevated- 
temperature heat treatment of 2 hours. 

[0049] Therefore, after sticking two semi-conductor substrates at a room temperature, grinding and 
removal of a semi-conductor substrate are done from the adhesion interface of said stuck semi-conductor 
substrate at the thickness of 10 micrometers. Then, in ambient atmospheres other than an oxidizing 
quality, by [ of 1300 degrees C and 2 hours ] carrying out elevated-temperature heat treatment, out- 
diffusion of the oxygen in a substrate is carried out, the oxide-film layer which exists in an adhesion 
interface is spread to the low concentration field of a semi-conductor substrate, and the lamination semi- 
conductor substrate with which an oxide-film layer does not intervene can be formed. 
[0050] Next, the oxygen density in a semi-conductor substrate formed the lamination semi-conductor 
substrate using the semi-conductor substrate of 14xl018cm-3, and after that, among ambient 
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atmospheres other than an oxidizing quality, at the 1300-degree C elevated temperature, 2 hours or when 
it heat-treated, the out-diffusion of oxygen investigated how an oxygen density would change in the 
depth direction from a front face for 4 hours. 

[0051] Drawing 5 is drawing showing the result of having measured the oxygen density in the depth 
direction. 

[0052] According to examples 1 and 2, since the oxide film (oxide film 85A or less) has disappeared 
from the front face in the location of 10 micrometers, the oxygen density in this location is 3xl017cm-3, 
and if it is an oxygen density not more than this, an oxide film 85 A or less will be diffused in a semi- 
conductor substrate, and it will disappear. Moreover, when heat treatment of 4 hours is performed at 
1300 degrees C, the location which the out-diffusion of oxygen progresses and is set to oxygen density 
3xl017cm-3 can turn into a location of 20 micrometers from a front face, and can be extinguished from 
a front face in a deep location. 

[0053] Thus, the oxide film of a deep location is removed from a semi-conductor substrate front face, so 
that there is so much out-diffusion of oxygen that the oxygen density in a semi-conductor substrate is 
low. 

[0054] Therefore, the oxide film which exists in an adhesion interface is diffused in a semi-conductor 
substrate by hypoxia-ization of the oxygen density in a semi-conductor substrate, and it becomes 
possible to form the lamination semi-conductor substrate with which an oxide film does not intervene. 
[0055] 

[Effect of the Invention] In the manufacture approach of the lamination semi-conductor substrate which 
does not mind the oxide film with which two semi-conductor substrates paste up and are formed as this 
invention was explained above Grinding, the process to grind, and said pasted-up semi-conductor 
substrate are set for the process which pastes up two semi-conductor substrates, and one [ at least ] field 
of said pasted-up semi-conductor substrate in ambient atmospheres other than an oxidizing quality. They 
are the lamination semi-conductor substrate which does not mind the oxide film equipped with the 
process heat-treated at predetermined condition temperature, and its manufacture approach. 
[0056] Thus, in the lamination semi-conductor substrate which pastes up and forms two semi-conductor 
substrates, after performing surface treatment which forms the natural oxidation film in a plane of 
composition, and gives a hydrophilic property, 1 100 degrees C - 1200 degrees C elevated-temperature 
heat treatment is performed to the semi-conductor substrate on which two semi-conductor substrates 
were stuck in lamination and after that, for example, a room temperature. The oxide-film layer by the 
natural oxidation film will exist in the adhesion interface of the semi-conductor substrate stuck at this 
time. Then, the oxygen density in the silicon layer of the substrate thin-film-ized by predetermined 
thickness by grinding and polish in the thickness of one [ at least ] substrate by giving predetermined 
temperature, for example, 1 100 degrees C - 1300 degrees C elevated-temperature heat treatment, to 
predetermined thickness in ambient atmospheres other than an oxidizing quality after grinding, grinding 
and is low-concentration-ized by out-diffusion. For this reason, it becomes easy to diffuse the oxide film 
which exists in an adhesion interface in the low-concentration-ized silicon layer. Therefore, to the 
adhesion interface of the stuck semi-conductor substrate, the lamination semi-conductor substrate which 
does not mind an oxide film at all can be obtained. 

[0057] When the oxygen density of the surface of one [ at least ] semi-conductor substrate of two semi- 
conductor substrates stuck uses the semi-conductor substrate which is three or less [ 3x1 01 7cm - ], 
moreover, on predetermined temperature and the heat treatment conditions of the conditions of the 
processing time By out-diffusion, an oxygen density falls, so that it goes to a front face, the oxide film 
which exists in the oxygen density fall field on this front face of a substrate is spread in a substrate, and 
the oxygen in a substrate can obtain the lamination semi-conductor substrate with which it is not placed 
between adhesion interfaces by the oxide film at all. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the manufacture approach of the lamination semi- 
conductor substrate which does not mind the oxide film with which two semi-conductor substrates paste 
up and are formed. 
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PRIOR ART 



[Description of the Prior Art] Generally, the SOI (Silicon on Insulator) semi-conductor substrate which 
made the oxide-film layer intervene between two semi-conductor substrates as a lamination semi- 
conductor substrate with which two semi-conductor substrates paste up and are formed, and the 
lamination semi-conductor substrate on which an oxide film is made to be placed between and pasted up 
directly or partially are known. 

[0003] The lamination semi-conductor substrate with which two semi-conductor substrates paste up and 
are formed sticks the semi-conductor substrate with which the class of impurity differs from the 
concentration of an impurity, can be unified and can form a lamination semi-conductor substrate. 
[0004] In addition, such a lamination semi-conductor substrate can be made into a steep impurity atom 
concentration profile. 

[0005] Moreover, if the lamination semi-conductor substrate which has partial SOI structure is used, a 
theoretical circuit etc. can be formed in a direct adhesion field to formation of vertical mold power 
inhibition (for example, VDMOS), and a SOI field. As semi-conductor substrates the intelligent power 
IC, for next-generation VLSI, etc., the lamination semi-conductor substrate which has this SOI structure 
attracts attention, and can form various structures. 

[0006] It has been a requirement that the above manufacture approaches of a lamination semi-conductor 
substrate form in a semi-conductor substrate front face the natural oxidation film which has a 
hydrophilic property in the former. 

[0007] In such a conventional approach, there was a problem that the oxide-film layer resulting from the 
natural oxidation film will be formed, by the semi-conductor substrate adhesion interface which carried 
out junction-elevated-temperature (1 100 degrees C) heat treatment. 

[0008] Shingaku Giho SDM of the Institute of Electronics, Information and Communication Engineers 
issue in order to solve such a trouble ~ as indicated by "direct adhesion of the silicon wafer which does 
not mind the natural oxidation film" 92 to 146 inside First, they are as many fluorines ("F" is called 
below.) as possible about the front face which is immersed into a high-concentration hydrogen fluoride 
solution in a semi-conductor substrate, and is joined. It is a hydroxyl group (an "OH radical" is called 
below.) about F in ultrapure water in said semi-conductor substrate after carrying out termination, firm 
[ between two semi-conductor substrates ] by permuting, joining semi-conductor substrates and carrying 
out elevated-temperature heat treatment (about 1 100 degrees C) by the hydrogen bond of this OH 
radical, — covalent bond is carried out and a lamination semi-conductor substrate is formed. 
[0009] According to said approach, when pasting up semi-conductor substrates directly, it is reported to 
the adhesion interface that formation of a lamination semi-conductor substrate with very little oxide is 
possible. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] In the manufacture approach of the lamination semi-conductor substrate which 
does not mind the oxide film with which two semi-conductor substrates paste up and are formed as this 
invention was explained above Grinding, the process to grind, and said pasted-up semi-conductor 
substrate are set for the process which pastes up two semi-conductor substrates, and one [ at least ] field 
of said pasted-up semi-conductor substrate in ambient atmospheres other than an oxidizing quality. They 
are the lamination semi-conductor substrate which does not mind the oxide film equipped with the 
process heat-treated at predetermined condition temperature, and its manufacture approach. 
[0056] Thus, in the lamination semi-conductor substrate which pastes up and forms two semi-conductor 
substrates, after performing surface treatment which forms the natural oxidation film in a plane of 
composition, and gives a hydrophilic property, 1 100 degrees C - 1200 degrees C elevated-temperature 
heat treatment is performed to the semi-conductor substrate on which two semi-conductor substrates 
were stuck in lamination and after that, for example, a room temperature. The oxide-film layer by the 
natural oxidation film will exist in the adhesion interface of the semi-conductor substrate stuck at this 
time. Then, the oxygen density in the silicon layer of the substrate thin-film-ized by predetermined 
thickness by grinding and polish in the thickness of one [ at least ] substrate by giving predetermined 
temperature, for example, 1 100 degrees C - 1300 degrees C elevated-temperature heat treatment, to 
predetermined thickness in ambient atmospheres other than an oxidizing quality after grinding, grinding 
and is low-concentration-ized by out-diffusion. For this reason, it becomes easy to diffuse the oxide film 
which exists in an adhesion interface in the low-concentration-ized silicon layer. Therefore, to the 
adhesion interface of the stuck semi-conductor substrate, the lamination semi-conductor substrate which 
does not mind an oxide film at all can be obtained. 

[0057] When the oxygen density of the surface of one [ at least ] semi-conductor substrate of two semi- 
conductor substrates stuck uses the semi-conductor substrate which is three or less [ 3x1 01 7cm - ], 
moreover, on predetermined temperature and the heat treatment conditions of the conditions of the 
processing time By out-diffusion, an oxygen density falls, so that it goes to a front face, the oxide film 
which exists in the oxygen density fall field on this front face of a substrate is spread in a substrate, and 
the oxygen in a substrate can obtain the lamination semi-conductor substrate with which it is not placed 
between adhesion interfaces by the oxide film at all. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Adhesion of said lamination semi-conductor substrate is 
performed by the hydrogen bond resulting from sufficient OH radical and the water molecule to which it 
stuck. 

[001 1] For this reason, when the OH radical consistency in a semi-conductor substrate front face falls, 
there is a problem of generating a void, without stabilizing bond strength. 

[0012] For this reason, in said approach, the natural oxidation film is formed in a plane of composition, 
and after performing surface treatment which gives a hydrophilic property, it is pasting up in the room 
temperature. 

[0013] However, by this approach, when it is going to form the lamination semi-conductor substrate 
which does not have an insulator layer in an adhesion interface, in heat treatment of 1 100 degrees C - 
about 1200 degrees C, the natural oxidation film formed in the plane of composition is not diffused in 
bulk, but to a junction interface, serves as a layer-like oxidation membrane layer, remains, and has the 
problem of bringing about the increment in resistance. 

[0014] Moreover, a semi-conductor substrate is immersed into a high-concentration hydrogen fluoride 
solution, and although the field which is a junction interface after heat treatment and does not have an 
oxide-film layer is formed when ultrapure water performs surface treatment, padding of an oxide film 
generates said semi-conductor substrate locally, and there is a possibility of becoming an electrical 
property top problem by this resistance component, after that. In this case, since the OH radical 
consistency is falling, adhesion at a room temperature becomes weak and has the problem that a poor 
void occurs. 

[0015] Then, this invention aims at offering the approach of manufacturing the lamination semi- 
conductor substrate with which an oxide film does not exist at all by forming the natural oxidation film 
in a plane of composition, making stability paste at a room temperature, and removing the oxide film by 
which it is placed between adhesion interfaces, when pasting up two semi-conductor substrates and 
forming a lamination semi-conductor substrate. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi__ejje 



12/27/2007 



JP,2000-036445,A [MEANS] 



Page 1 of 5 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In the manufacture approach of a lamination semi-conductor substrate 
of invention indicated to the 1st claim of this application pasting up directly each plane of composition 
where mirror polishing of the two semi-conductor substrates was carried out, and not being placed 
between adhesion sides by the foreign matter at all It is the manufacture approach of the lamination 
semi-conductor substrate equipped with the process which pastes up two semi-conductor substrates, and 
the process which heat-treats grinding, the process to grind, and said pasted-up semi-conductor substrate 
for one [ at least ] field of said pasted-up semi-conductor substrate at predetermined condition 
temperature in ambient atmospheres other than an oxidizing quality. 

[0017] Thus, in the lamination semi-conductor substrate which pastes up and forms two semi-conductor 
substrates, after performing surface treatment which forms the natural oxidation film in a plane of 
composition, and gives a hydrophilic property, 1 100 degrees C - 1200 degrees C elevated-temperature 
heat treatment is performed to the semi-conductor substrate on which two semi-conductor substrates 
were stuck in lamination and after that, for example, a room temperature. The oxide-film layer by the 
natural oxidation film will exist in the adhesion interface of the semi-conductor substrate stuck at this 
time. Then, grinding and after grinding, the oxygen density in the silicon layer of the substrate thin-film- 
ized by predetermined thickness by grinding and polish is low-concentration-ized by out-diffusion by 
giving predetermined temperature, for example, 1 100 degrees C - 1300 degrees C elevated-temperature 
heat treatment, in ambient atmospheres other than an oxidizing quality, so that it may become 
predetermined thickness from the adhesion interface of one [ at least ] substrate. For this reason, it 
becomes easy to diffuse the oxide film which exists in an adhesion interface in the low-concentration- 
ized silicon layer. Therefore, the lamination semi-conductor substrate which does not adhesion mind [ of 
the stuck semi-conductor substrate ] an oxide film is manufactured. 

[0018] Invention indicated to the 2nd claim of this application is the manufacture approach of a 
lamination semi-conductor substrate that the oxygen density of the surface of one [ at least ] semi- 
conductor substrate is three or less [ 3x1 01 7cm - ], in the manufacture approach of a lamination semi- 
conductor substrate of pasting up directly each plane of composition where mirror polishing of said two 
semi-conductor substrates was carried out, and not being placed between adhesion sides by the foreign 
matter at all. 

[0019] The oxygen density of the surface of one [ at least ] semi-conductor substrate uses the semi- 
conductor substrate which is three or less [ 3x1 01 7cm - ] between two semi-conductor substrates which 
form a lamination semi-conductor substrate. Thus, by said approach It is under [ other than the oxidizing 
quality when the lamination semi-conductor substrate was formed, after being stuck / ambient 
atmosphere, for example, reducibility or inert atmosphere, ] setting. If it heat-treats at predetermined 
temperature, for example, the temperature of 1 100 degrees C - 1300 degrees C, the oxygen density falls, 
so that the oxygen in a substrate goes to a front face by out-diffusion. If an oxide film exists in the 
oxygen density fall field on the front face of a substrate to which the oxygen density fell, the oxide film 
is diffused in the silicon layer. For this reason, since a 3 about [ 3x1 01 7cm of natural oxidation film 
extent, for example, an oxygen density, to ] thin oxide film is diffused in a silicon layer, the lamination 
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semi-conductor substrate by which an oxide film is not placed between adhesion interfaces is formed by 
the manufacture approach of this semi-conductor substrate. 

[0020] Invention indicated by the 3rd claim of this application pastes up directly each plane of 
composition where mirror polishing of the two semi-conductor substrates was carried out. Are the 
lamination semi-conductor substrate with which it is not placed between adhesion sides by the foreign 
matter at all, paste up two semi-conductor substrates, do grinding and polish of one [ at least ] field of 
said pasted-up semi-conductor substrate, and said pasted-up semi-conductor substrate is set in ambient 
atmospheres other than an oxidizing quality. It is the lamination semi-conductor substrate with which it 
is formed by heat-treating at predetermined condition temperature, and is not placed between the planes 
of composition between semi-conductor substrates by the foreign matter. 

[0021] Thus, it sets to the lamination semi-conductor substrate with which two semi-conductor 
substrates paste up and are formed. For example, after performing surface treatment which forms the 
natural oxidation film in a plane of composition, and gives a hydrophilic property, If one [ lamination, 
after that, and / at least ] field is thin-film-ized by grinding and polish and is heat-treated after that, for 
example, the temperature of 1 100 degrees C - 1200 degrees C, two semi-conductor substrates Since the 
oxide film which the oxygen in a substrate is low-concentration-ized by out-diffusion, and exists in the 
oxygen density fall field of this front face becomes that it is easy to be spread in a substrate, the 
lamination semi-conductor substrate with which it is not placed between adhesion interfaces by the 
oxide film is formed. 

[0022] Invention indicated by the 4th claim of this application is a lamination semi-conductor substrate 
with which each plane of composition where mirror polishing of said two semi-conductor substrates was 
carried out is directly pasted up, and it is not placed between adhesion sides by the foreign matter at all, 
and is a lamination semi-conductor substrate formed using the semi-conductor substrate whose surface 
of one [ at least ] semi-conductor substrate is 3x1 01 7cm of oxygen densities to less than [ 3 ]. 
[0023] Thus, when super-******** of natural oxidation film extent exists in an adhesion interface, by 
heat-treating two lamination semi-conductor substrates at predetermined temperature, the oxygen in a 
substrate is low-concentration-ized by out-diffusion, and the oxide film which exists in this oxygen 
density fall field is spread in a substrate. For this reason, for example, the natural oxidation film which is 
3 about [ 3x1017cm of oxygen densities to ] super-******** is diffused in a substrate, and the 
lamination semi-conductor substrate which does not intervene an oxide film is formed. 
[0024] In this case, after two semi-conductor substrates are stuck, heat treatment is performed with 
predetermined temperature, and the ultra-thin oxide film which is natural oxidation film extent will 
disappear from a front face in a deep place, so that said heat treatment time amount is so long that the 
oxygen density in the substrate before said heat treatment is low, when the oxide film by which it is 
placed between the oxygen and the adhesion interfaces in a substrate is spread. 

[0025] Therefore, the oxide film which exists in an adhesion interface is completely removed, so that the 
oxygen density in the substrate which forms a lamination semi-conductor substrate is low and heat 
treatment temperature is high. 
[0026] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on an example. 
[0027] The lamination semi-conductor substrate formed as follows was used for the semi-conductor 
substrate used for the example concerning this invention. 

[0028] Drawing 1 is process drawing showing the manufacture approach of the semi-conductor substrate 
used for the example of this invention. 

[0029] As shown in drawing 1 , the thing of oxygen density 14xl017cm-3 in a substrate was used for 
two semi-conductor substrates 1 and 2 used for the example of this invention. After performing surface 
treatment which forms the natural oxidation film 3 in the field of said semi-conductor substrate which 
turns into a plane of composition at least (inside of drawing 1 (1)), said two semi-conductor substrates 1 
and 2 were joined in the room temperature (inside of drawing 1 (2)). Then, predetermined processing 
shown below was performed and the lamination semi-conductor substrate 4 was formed. 
[0030] First, heat treatment of 2 hours was performed for the semi-conductor substrates 1 and 2 stuck at 
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the room temperature in the nitrogen (N2) ambient atmosphere at the temperature of 1 100 degrees C. 
Let the lamination semi-conductor substrate formed by said approach be Sample A. Moreover, let 
further the lamination semi-conductor substrate which performed 1300-degree C heat treatment be 
Sample B in an argon (Ar) ambient atmosphere after performing heat treatment of 2 hours at said 1 100 
degrees C. Moreover, let the lamination semi-conductor substrate 4 which performed heat treatment of 2 
hours under the argon (Ar) ambient atmosphere be Sample C at the temperature of 1300 degrees C after 
sticking 14x101 7cm [ of said oxygen densities ] - two semi-conductor substrates of 3 and carrying out 
grinding of one semi-conductor substrate from an adhesion interface to 10 micrometers by SG (Surface 
Grinder) (inside of drawing 1 (3)) (inside of drawing 1 (4)). 

[0031] The cross section of the samples A, B, and C of said lamination semi-conductor substrate was 

observed by TEM (Transmission Electron Microscopy: transmission electron microscope). 

[0032] A result is shown in drawing 2 . Drawing 2 is drawing showing the thickness of the embedded 

oxide film at the time of observing the cross section of said samples A, B, and C by TEM. 

[0033] As shown in drawing 2 , as for the sample A which heat-treated under nitrogen-gas-atmosphere 

mind, the 40 A oxide-film layer was observed by the adhesion interface for 1 100 degrees C and 2 hours. 

As mentioned above, Sample A omits 1300 degrees C and heat treatment of 2 hours into the argon (Ar) 

ambient atmosphere like other samples B and C. 

[0034] Moreover, after heat-treating under nitrogen-gas-atmosphere mind for 1 100 degrees C and 2 
hours, as for the sample B formed into the argon (Ar) ambient atmosphere, the field where an oxide film 
does not exist in an adhesion interface at all, and the field where a 200-300A oxide-film layer exists 
were observed by island shape for 1300 degrees C and 2 hours. 

[0035] Moreover, as for the sample C which formed one side of the semi-conductor substrate pasted up 
after heat-treating under nitrogen-gas-atmosphere mind for 1 100 degrees C and 2 hours in the argon (Ar) 
ambient atmosphere for 1300 degrees C and 2 hours after performing thin film-ization in the thickness 
of 10 micrometers from an adhesion interface, it was not placed between adhesion interfaces by the 
oxide film at all. 

[0036] The sectional view of Sample C observed by TEM to drawing 3 is shown. 

[0037] As shown in drawing 3 , to an adhesion interface, it can check that the oxide film does not 

intervene. 

[0038] From this result, the semi-conductor substrate with which the natural oxidation membrane layer 
was formed Two-sheet lamination, After thin-film-izing at least one side of said lamination semi- 
conductor substrate from an adhesion interface to the thickness of 10 micrometers, by performing 
elevated-temperature heat treatment of 2 hours at 1300 degrees C among argon atmosphere It has 
checked that the about 40A oxide film which existed in a depth of 10 micrometers from said thin-film- 
ized semi-conductor substrate disappeared. 
[0039] Next, the 2nd example of this invention is explained. 

[0040] The lamination semi-conductor substrate formed as follows was used for the semi-conductor 
substrate used for the example concerning this invention. 

[0041] The thing of oxygen density 14xl017cm-3 in a substrate was used for two semi-conductor 
substrates used for the 2nd example of this invention. The 2 100 A thermal oxidation film was formed in 
one semi-conductor substrate of said semi-conductor substrate. Then, after performing surface treatment 
which forms the natural oxidation film in the field of said semi-conductor substrate which turns into a 
plane of composition at least, said two semi-conductor substrates were joined in the room temperature. 
Then, the following processings were performed and the lamination semi-conductor substrate was 
formed. 

[0042] First, after sticking said two semi-conductor substrates, heat treatment of 2 hours was performed 
in the nitrogen (N2) ambient atmosphere at the temperature of 1 100 degrees C. The lamination semi- 
conductor substrate formed by said approach is made into sample A\ Moreover, after performing heat 
treatment of 2 hours at said 1 100 degrees C, the lamination semi-conductor substrate which performed 
1300-degree C heat treatment is further made into sample B' in an argon (Ar) ambient atmosphere. 
Moreover, after sticking 14x1 01 7cm [ of said oxygen densities ] - two semi-conductor substrates of 3 
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and carrying out grinding of one semi-conductor substrate from an adhesion interface to 10 micrometers 
by SG, the lamination semi-conductor substrate which performed heat treatment of 2 hours under the 
argon (Ar) ambient atmosphere is made into sample C at the temperature of 1300 degrees C. 
[0043] said — lamination — a semi-conductor — a substrate — a sample — A — f — B — ' — C — 1 — a cross 
section — TEM — having observed . 

[0044] A result is shown in drawin g 4 . drawing 4 « said — a sample — A — 1 — B — f -- C — 1 — a cross 
section — TEM — having observed — a case -- embedded - an oxide film — thickness - being shown - 
drawing ~ it is . 

[0045] As shown in drawing 4 , as for sample A' which heat-treated under nitrogen-gas-atmosphere 
mind, the 2 100 A oxide-film layer was observed by the adhesion interface for 1 100 degrees C and 2 
hours. As mentioned above, sample A' omits 1300 degrees C and heat treatment of 2 hours into the 
argon (Ar) ambient atmosphere like other sample B 1 and C. 

[0046] Moreover, after heat-treating under 1 1 00-degree-C 2-hour nitrogen-gas-atmosphere mind, the 
2100A oxide-film layer was observed by the adhesion interface also in sample B' formed into the argon 
(Ar) ambient atmosphere for 1300 degrees C and 2 hours. 

[0047] Moreover, as for sample C which formed one side of the semi-conductor substrate pasted up 
after heat-treating under nitrogen-gas-atmosphere mind for 1 100 degrees C and 2 hours in the argon (Ar) 
ambient atmosphere for 1300 degrees C and 2 hours after performing thin film-ization in the thickness 
of 10 micrometers from an adhesion interface, the 2025 A oxide-film layer was observed by the adhesion 
interface. 

[0048] Also in the lamination semi-conductor substrate with which both natural oxidation membrane 
layers were formed the oxide-film layer of predetermined thickness forms from this result ~ having — 
said oxide-film layer -- ** — After one [ at least ] semi-conductor substrate is thin-film-ized from an 
adhesion interface to the thickness of 10 micrometers, in argon atmosphere It has checked that the 85 A 
oxide-film layer was removed from the oxide-film layer which existed in a depth of 10 micrometers 
from said thin-film-ized semi-conductor substrate by performing 1300 degrees C and elevated- 
temperature heat treatment of 2 hours. 

[0049] Therefore, after sticking two semi-conductor substrates at a room temperature, grinding and 
removal of a semi-conductor substrate are done from the adhesion interface of said stuck semi-conductor 
substrate at the thickness of 10 micrometers. Then, in ambient atmospheres other than an oxidizing 
quality, by [ of 1300 degrees C and 2 hours ] carrying out elevated-temperature heat treatment, out- 
diffusion of the oxygen in a substrate is carried out, the oxide-film layer which exists in an adhesion 
interface is spread to the low concentration field of a semi-conductor substrate, and the lamination semi- 
conductor substrate with which an oxide-film layer does not intervene can be formed. 
[0050] Next, the oxygen density in a semi-conductor substrate formed the lamination semi-conductor 
substrate using the semi-conductor substrate of 14xl018cm-3, and after that, among ambient 
atmospheres other than an oxidizing quality, at the 1300-degree C elevated temperature, 2 hours or when 
it heat-treated, the out-diffusion of oxygen investigated how an oxygen density would change in the 
depth direction from a front face for 4 hours. 

[0051] Drawing 5 is drawing showing the result of having measured the oxygen density in the depth 
direction. 

[0052] According to examples 1 and 2, since the oxide film (oxide film 85A or less) has disappeared 
from the front face in the location of 10 micrometers, the oxygen density in this location is 3xl017cm-3 ? 
and if it is an oxygen density not more than this, an oxide film 85A or less will be diffused in a semi- 
conductor substrate, and it will disappear. Moreover, when heat treatment of 4 hours is performed at 
1300 degrees C, the location which the out-diffusion of oxygen progresses and is set to oxygen density 
3xl017cm-3 can turn into a location of 20 micrometers from a front face, and can be extinguished from 
a front face in a deep location. 

[0053] Thus, the oxide film of a deep location is removed from a semi-conductor substrate front face, so 
that there is so much out-diffusion of oxygen that the oxygen density in a semi-conductor substrate is 
low. 
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[0054] Therefore, the oxide film which exists in an adhesion interface is diffused in a semi-conductor 
substrate by hypoxia-ization of the oxygen density in a semi-conductor substrate, and it becomes 
possible to form the lamination semi-conductor substrate with which an oxide film does not intervene. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is process drawing in which starting the example of this invention and showing the 
manufacture approach of a lamination semi-conductor substrate. 

[Drawing 2] It is drawing which measured the thickness of the oxide film by which it is placed between 
the adhesion interfaces of the lamination semi-conductor substrate which was applied to the example of 
this invention and formed by each processing. 

[Drawing 3] It is drawing which was applied to the example of this invention and measured the cross 
section of the sample C of the formed lamination semi-conductor substrate by TEM. 
[Drawing 4] It is drawing which measured the thickness of the oxide film by which it is placed between 
the adhesion interfaces of the lamination semi-conductor substrate which was applied to the 2nd 
example of this invention and formed by each processing. 

[Drawing 51 It is drawing in which starting the example of this invention and showing the oxygen 
density in a semi-conductor substrate, and the relation of the depth from the front face where an oxide 
film disappears. 
[Description of Notations] 

1 Semi-conductor Substrate 

2 Semi-conductor Substrate 

3 Natural Oxidation Film 

4 Lamination Semi-conductor Substrate 

5 Lamination Semi-conductor Substrate 
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ABSTRACT : PROBLEM TO BE SOLVED: To manufacture a laminated semiconductor board where no 
oxide film is present by a method, wherein a natural oxide film is formed and is bonded 
stably on a bonding surface at a room temperature, and an oxide film present at a bonding 
interface is removed, when two semiconductor boards are laminated and bonded together 
into a laminated semiconductor board. 

SOLUTION: A laminated semiconductor board which is formed by bonding two 
semiconductor boards together and where no foreign object is present at a bonding 
interface is manufactured through a method in which two semiconductor boards 1 and 2 
where a natural oxide film layer 3 is formed respectively are bonded together, the one 
surface of the bonded semiconductor boards 1 and 2 is grounded down and polished, and 
the bonded semiconductor boards 1 and 2 are heat treated in a nonoxidizing atmosphere 
at a prescribed temperature, where by a laminated semiconductor board 4 where no oxide 
film is present at a bonding interface can be formed. 
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[0 0 08] d«0J:5=flfl]»Si*Wft^*^^ 
If ^^tS$83ifl^^%«^)ft^«^S DM 9 2 — 1 4 

( 1 10 0XJB*) ^SCiitcJ: 9, 2tW>*»«BR 
[00091 «BW6t J:*UT, *WWHRH±*B» 

[00 10] 

[ooiu ^<ofc*>. **»ai«iiiw=i3»t*oH* 
[0012] z.i7>ti#>. mttmt&^xu. m&miz 

[ 0 0 1 3 ] Lfrt. -r^^ife-C'Ji. SBMMHfc:**!* 
wirv ^ 9 &b-<i:#»(*««K^«M LXob - 

fi^BHOBsK^nfcB^iaiwtJiBi. 1 1 o o i 2 0 
0 reK^nwosrcti . * ^ +«-*£»*^ - * « *® 
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COO 1 4] ifc. ^fc&«£,£Ml£<07WL*3&jS 

wra$r*To*:*te-{i. awMawateaarc, bam 

[00 1 5] 2fti0^1*it5i5j| 
[00 16] 

&i&Ti-z>m&hit*mfcmmzf5^x . muz. n& 
m&rpxtev&Jbittititcimftmmzi 1 oo 

C- 1 2 0 0X;«O»iIJ!MSa*ff3. 

m*i- mmtfz®. mtmmcmwm&x\ 
m, Mz.it. no or;— i 3 o orj^ja^AasrM 
t iz j: o . WW • mmxmimz izmmitztitcm 
man, ') 3>m>p<?mmmmii. n-yrmmzj: ok^k 

mars Sr^as o £bit*mtmmm&zh2> , 
roo 1 8 j *isii2ia*j@*cieiftt7t«flB«. mie2 

«W>B)fJ5ri£*: ** k-C. < t i -#<^NiWMl«tf> 
[00 l 9] .i^irifc. A59&i*i-¥4ftt;£{K&jft£ 



■c . J9f^a«, fft/J£ . 1 1 o ox; - 1 3 o oxicrnm 
xmnkmatizt. &m.+<ntimu* nvm^mzx^. 
mmiz i is zmmmmmrr ix^<„ mmmmm 
TLKmfcrmemmmmi&Tmmzmtmw-frtEi-z 
t, mmiz. *>vzi>mMziiugtztxx^<. zntz 
smutmrnez. mm. wmm&3s io"cm 
s mm<7)mmi\mt. >\) ^ym^iztf^tur^. 

[0020] *PJl3IS3}cTB{C|et!{§ix/;?gBJ(4, 2 t5c 

fz¥mtk&m<7>^%< b i>~u<n>mzmm • mmt. m 

ii. ^mwmwit^<r>m^miznwiYiEhK£^ , o^ 
^^mimw.x'jbh. 

[ 0 0 2 1 ] C^J: ^ 2^^#«^ttCA £ S^$ii 

r*. b h-^m^mm • mmizx vmmftL, 
*cr>m. mux. 1 1 o or— 120 oxtcoamxnm 
m&ft o b . ^minzj: K>mm<t><rmmfim&f£itz 

atR*t*£ii$n^ < tchtztb. mmffisizmitmtf 

[0022] *^m4 i»3R3Stcie«$ti^f6Bj(i s girgg 

m&M 3 < 1 0 ' 7 c m - - HTt'ii h 4^»^3£t5* ffl t- »T 
[0023] c^J: -) (c s @^R-ftJ»SJK<7)a»ISftlR 

timm^-miz^^-h m& , 2 tfc^as 0 3-*>-i±#4*te3s 
w?aMrc*ft«sii-* <r & iz x 0 . sk^^ssss// 
fl-^titc «t 0 ®«Kft$ix s j: cmmmm&TMWtz 

{f. SS*i«*3x 1 O^cm-xg/gcofijSSSfM-C'ft^ 

[0024] z<nm& . 2 tk^mik&wm 0 ^i^-ti- 
n. mmwm<^&*<r>m%mmtm^i3.b\ & 
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fLHSt ± . ^W/' o i3E v Z 6 Xtfi^fcf h attach. 

[0025] \tt-ox. ba *) &h^mmm%B&L-?& 

[0026] 

[0027] **RB(cffi*ftf*«fc:ffl<« 

[ 0 0 2 9 ] Ell »f J: a *Sffltf>J«ttM:Hlv% 
fc 2 fe<7mi*3S« 1 . 2 ti . S^ff^itSiUS 1 4 x 
1 0 17 cm- 3 tf>ktf)£fflvtf: o iHBWttfflRtf^SK 

fctr^fc* <hi * ( i ) ) . iffl2ft<vw*»K 
i , 2ia?a+t«^§^ <0i + < 2 > ) . 

4$r#J&Ut. 

[0030]if, SfllTtt O-^irfrfc^fWHR 1 - 
2*ilflU 1 0 0°Ct\ 2B#f§I^^fi95:S* (N2) 

Hs«Rt-9-yr;UAt-r4. ifiei 1 0 0XTC2 

Wfia^^afii^ft^^f^. sec r^rr> (Ariti 

%A>X\ 13 0 0 XXDmmZfi'iKte 0 ^biH^ft: 

mRfc-tf-xrrt-B friess*ift/$ 1 4 x 1 

0i7cm-3«0^»*R2tfc2riWi , 5^*^gfe. — **> 
3*j*ft;StK& SG (Surface Grinder) Tl**^®^^ 

i oumtx-mmLtzm mi# (3) ) . ««i 30 

0 CT. 2B#!^^ft«£T/U3> ( A r ) ^ffl^TT' 

1 tfi ( 4 ) ) 

[0031] imt&'o^riyit^mmmco^yTii a, 

B, CCOtBnHSrTEM < Transmission Electron Micros 
co^y : jffiHOT&lttM) "CWKLfc. 
[0 0 3 2] 8*3:02 H2Ji. HKtyr* 

A, B. C«WiBS*TEM-C^!?L^^«SJ8ftJ« 

[00 3 3] I32£jjr$-J:3fc. 1100'C. 2B#fSL 

^4 0 *y?A h u—J.^Mi\MMtf®MZtifz,. mi* 
LfcJ:-)fc:. -t^r/WAii. flfiw>-rA-B. c*>±3 

TA=f> ( A r ) JffHSWifcwr , 13 00*0. 

[0034] 1 1 oo c. 2sm. mm%w%T 

xi*M®i'tr^*:&. 130 or;. 2U#|SJ. r;Urfy 
(Ar) SSim^tC^v^-CffML^^^BJi. 
^M^fiSW> J ^<"ff«L^'v»MHJ*>: . 2 0 0-3 0 0 



[0035]J)t. 110 0 C. 2mff?SI. S^H&T 

#w®*"c> i o >■<■ m<7:> * s fc* ff ° ^ - 1 3 

0 00. 2IHH. 7'V^> (Ar > 3Sffl*+ - C1E&ftLfc 

[ 0 0 3 6 ] 0 3 (C . TE M-OBW L^-fX 7" A- C cotffi 
BB0&7jr?". 

[0037103 ("i^i 0 tHMHSfcti. 
^WHSE LX V^crV ^ t jWHSTS £ * 
[0038] J1<0«SIIIA>*> . U?mfW&Mtfl&&Zi^ 

W7yy*c< t fc-#£S*WH*»fc i oumnmztx- 

mm. t fctJL T A «Effl»+ .13 0 0 CT 2 B*!3! 
fcmm*b 1 0 ju m^JSES tCfiP^E LT ^4 0* x 
[0039] <^tc. 4:%0H^m2<7)ftf*:|5iJtcouTiJiBB 

[0040] *m s niz&&mmmizm^&*mtmm 

[004 1] *!&BflO|g2^ftf*WCffl , v »^ 2*fe<7> i l i * 
teSaSti:. MR+^»««* 1 4 X 1 0" c rn-^t,^ 

[0O42]4f. f wlfi2tSC<7)4 i »ffr««S:F4!iO 
tzXk. JSJSI lOOtt. 2f^lS]<7)^i , ia5r^ 

(n 2 ) wm&frx-in-?tz* m&Jj&rc&tftLtiiiiV-k 
hit¥Wto£m£v>T>iA' h-fh- Hz. H ?tei i 

0 0°Ct'2^fSJ^5?ij?aaS:^'.fcS. sEK. T'Vdy 
( A r ) #[ffl^ , 4«T'. 13 0 0 , Cc7:)5^!W! ! J12rtr^Jtft!i''l 

^iHMl 4 x 1 0' 7 c m- 3 <K*mWm®. 2«cSrftS0^*> 

mA-cwMLfca. a«i3oorr. 2n#p l fi^?fifii 

*7/^> (Ar) mm%TX''il'>tzW)iitrt* i *& 

[0043] timV4^*9MBK&*'> Tfl 
A" . B' . C oMMiTEUX'Wmhtz, 

[0044] tt»*H4 ciRf . EJ4 1±. wse-^^-r/i 

A' , B' , C ^UfffiSrTEMT'^LJtl^^aii 
[ 0 0 4 5 ] 04 lZ*-r£ 110 O'C . 2WIS. 
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miz 2100 -a> xx v u-Mrmimm &m&$ti 

B' . C tf)J;',(C. THzf> (Ar) 3Hftf£tti* 
T % 1 3 0 0 C . 2 ^frVX^JUItifr -> T i tfSrir v. 

[0046] ifc. 110 0 *C 2l^ralM^ffl^.Tt-M 
tm&ftit:^ 130 0C, 2WHHI, T/Uzf> (A 

r) ^fflM+^iJ^-c^t^yr/UB* leant 

k . 2 1 0 0 ?f > XX h o— AfiOgfffcJlJltf 

HUBS ft*. 

[0047] 4«r. 1 1 oo c\ imm, smmsfnT 
x-mm $ n ft m . &t § ft $■ gs 

*f?ffi*>4> 1 0;um<O/?3(Z,lgJ&ffc£fT-^&*C s 1 3 

ooc. 2u*isl r;nr> ( Ar) ?mm>-m&LLtz 
yyy/ic • it, mmftmiz 202 5*>xx h o-a 

[0048] C^&S*^ m.«i?$<7)S!fblR«*''^B)c 
£ft, liinSS!fU8«ti:i:i(;S.m/tlBI«^fi£&n 
*ft& 0 ^tf^fcSiCtcfc ^ti», ^£ < t £> -^rc7) 

¥«*3S«*«*^B5A^ 1 0>um<Z>J*3iTWiMl:3 
tlfzfa. T/Vlymm&X'. 1 300t. 2B#|Sk0i« 

W}>?> lOu mo»3 Izjfte LX WzmftJBMfrb 8 5 
ty/x h n-A«|JMI««a*lfc*£ft , 0*4 £ 

[0049] fi-)T, 2^)^*S<S^^ ? aT'ft!i Y )£> 

1 0;um^5$K^f*g«£fflH!h |5fc*U -^>f£. 

BrftttW^SH^T 1 3 0 or. 2 B#rsi<oii5>sg&»i 
m~tz>z\tiz£i) . mm*<r>m&mjji£®t.*n. mm 
ftmiz-tFt£tz>&imM&. *mtmmnt&mj&®®iz 

m.£wm-&ztt i x'$&» 

[ 0 0 5 0 ] mz . ^»«c*«4»^fimill«*>* 14X1 
0 13 c m-*0)¥*fcWK4:ffltvt, bo^**-^** 
««r»i*U -5-<Of*. HHCttUn^mnM*. 1300 

cw«iat'. 2^rax{i4B§isi. »?*ri L tzi$t;. mm 
^M^rmmzx o . mmfr&mz-trfotzmm&m&k'co 
±oiz3cik-tz>t/>m'<-tz, 

[oo 5 1 1 H5«. timmmimziT\ii]izM%.Lfc&i 

[0052] MfcM 1 . 2(c J: *) . 5tBB>&»£, 1 
[Mmifrttff! ( 8 5^>XX hD-A«T^ffiEftJW) // 

lOi'dfi-'tft*). £ftWT*«*»areAfttf, 8 

5 xx h D-iJ;]T»S!s(kKll 

n*L. mm-t?*,. tfz. i 3 o o cx-4 *mr&y&SL* 

n^tzty*. m$<nn*itm i M* % mmms < 1 o 

1 ' c nr 3 btcZiimt. 3ffltf*e> 2 Quaiff>tSatb*£ 
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[0053] ZCOX o tc. •l^^Sfe^jKSRje**^ 

[0054] {>tr>x . ^mmmwmmmwimm 
(cfefcffit $ ax , mimics. o ^*>**«*as 

[0055] 

[0056] C<7)J: o tc, 2t5c^W*»ISS-««LT 

^.{f. ^S^-C'WiO^-ti-^^/c^^aflRtl 100 
r-12 0 0 C£Oitijgf»i!!U!£*T ^ . -I <r> t # fcftS 0 ^> 

mitmmcr>nm&<px°^ m%i&&. mtiz. 1100 
'c~i3o o cn&mmmzm-tz tizx*). mm ■ 
mmx'mizm-zirzmmitztifcmwicru/ »j 3 > 

9h?ffi.WUzJ;*)mMmtt.Zti2>.. ZOtibb. 

mmftwiz&fct&mumz. i&mmitzrifz^ 0 n > 

*flM0ttft*Mlcl*. ^ < ®? (UK 5r /i- $ ^- 1 >ft5 D n- 

[oo57ii^,a!i0 &*>#hixh 2 tkco^mt^mm 

x 1 0 1 ^ c m- 3 feiTTfc -S ^MMfiK^fflv >&ZbtzJ: 

0 . m^ajK. ji^. !&mm®<7>&ftcom!fmgiftx\ 
wmx^mmtiK WT&f&uzj:9. mmiz\,><ti£wm 

mi)<ftiE 1 »*) &b-£*mfcmM£ft zzt &x- 

[02] ^iiBB^ft^^t (35 0 . &mmiz x itisi 
[H 3 ] *^BB«om<*0Htcfs 0 . nmi tz& 0 ^,t^ 

ffMcM^>-9->-ryt C <7>(§fnii£ T E M-C'if«!l5t L fcMX\h 
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[04] 2OTawsW(=a»3. g-'aw-Jc-c 

(tJ8S<OlPJ93riJI!l5g I fc0-C£> & . 

[mi 3 



3 BJS&DtlttH 

4 KOAi^^ 5 **** 

5 BOAi**^*** 



[021 



( 1 ) 



( J? I 



{ 3 ) 



14) 4 




[033 
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